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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photoreceptor having no 
adverse effect on high definition imagewise laser exposure and 
excellent in mechanical durability even if it is made a thinned film, to 
provide an image forming method and apparatus not causing image 
abnormalities such as image running unlike a conventional, highly 
wear-resistant photoreceptor and excellent in mechanical durability, 
to provide an apparatus including a photoreceptor having an 
extremely small amount of surface layer material which is controllably 
worn and a cleaning means capable of removing materials sticking to 
the surface layer and to provide an image forming method. 
SOLUTION: In the laminate type electrophotographic photoreceptor 
obtained by forming at least an electric charge generating layer 3, an 
electric charge transporting layer 4 and a protective layer 5 on an 
electrically conductive substrate 1 , the protective layer contains a 
filler and the filler content in an arbitrary cross section of the 
protective layer is 3 to 5% in terms of area occupation ratio in the 
cross section. The particle size distribution of the filler has the peak 
at 0.2 to 0.3 Lim and the area occupied by filler particles of >0.3 \xm in 
an arbitrary cross section of the protective layer is 10 to 30% of the 
area occupied by the entire filler in the plane. 
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x/K hyrir^v, h y X^^^y >*<7^SiK^:3i;^x/^ 

^#f$^prM»J. Tirf-/i-y i/y-/i-^y rirf- 

y y — /^^x"^f^/^. x'^/i- y ^ y /vyf-/^y y^ y n u 

— T^'f-py^^^y^ h y y'^^/y^o:r^v'K:i^:^x 

in/K^V-y^xry >'S7'^/^'. ::i^jK=^v^:^xT y >'Kx 50 
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v//^, :i:-jK=^e/;^xT y V^:ty^/^. :x7K:3f-v'::^7-7- 

yy-^^>v?/^, znAK^v-^^f-t Kny y ;]x^^>?:ty 

^V'^ffl^y^ v^-znf-lx-^/y^y rr— /Pi/-<yy'ai- K 

mmm:^^Am(o^m.m'^mM. ^y-y^ne^i-y^rv^-^ 

b . y t'^ u yir /^-y"- h . x]f y :i:xX/lx, r-fe 
^./Wt:4^ y ::i:;xx/w#(7)4< y :^;^xyv^ nlffi^lj, p - h 
jV:x,y:;^;vt^yT ^ Y\ o - h/W:i:>'^/L-/J^>^T ^ K\ 

K\ p ™ h;V-iii>;:^./b-4^>^~N-i/y n^3p v/u-x ,^ p 
T-fe^/l^y h y y :ii h y y'^/U. T 

-fe^/wy o^y^^ h y y^^/^, Tir^/wy :2^>'^ h y - 2 
-ai^yV-^:^^^//^, T-t^ypy n ~:Ty ^/l^x 

V'/l/^(7)y :3i>K|^#f$^-Srftt#J. ^Ofi. y — Xzc:^ 

y:x.:=-/V^ iy / :=^J\y^y ^ ^) y, T}f:^i^ym/'^Jl-m 

[ 0 0 3 6] ^mimm-n^t ^m^mmmit lt. m 

;t.tfs 2-11 Y^^^y^^-yy y. 2, 4~~vt:K 
n:3^v'^>'y^Xaiy y^, 2, 2, 4 - b y t: Kn:3f--^.-< 
y- yyo^yy, 2, 2, 4, 4 -x h y t Knc^iz-^y 
y^Xzcyy, 2, 2 - v^t: Kn:^v'4 -y h^v-'-o^y' 
Xrcy y^co-^y^Xoiy y^^^^^^p^iR^J, Xoi^i/p 
2, 4 t -y'f-/i-y ^^/P3, 5- 
V- t -~y'5^;V-4 h: Y^^iy^<yy'^— h^(D-^A-y\y 
- h ^.mf^Bm>LM. ( 2 - 1 K n y-y - n/p) 
y>y ry^— (2™t Kn^^^v^s-y f-/wy^rnr:i 
/p) y^ b y T y'—/u^ (2-1^ K n 5 - y x/v 

X:ii:=i/t^) -<yy^ h ]) ry—Jl-^ (2 -fc: Kc3^v'3 ™ 

— iy-r y x^'f^/i^5 -y 5 ~y n n^y^ 

y f VTy-/ym(^^yy h r y^-/'^^^.mMmMJ 

^ij, rcf-/^~2-~^>Ty-3, 3-iyy:T^=-/l^Ty y 

:yy-/V (2, 2 5=-::tt:^^;^ ( 4 - t - :r y y^jy 
r ) y /t--x/W:7^^f-/PT ^ ^ :y y^/i^ v^y^'f-/^i/^;t' 
;^^/W^y— b, =:^y^Ai/y^^)\y^y^ir1^)V/<y— 

(^S$t:^^) ^^^P^iR»J. (2, 2, 

6, 6~x hx;^5^/V-4-fc°--^y v^/V) ir^<y-— b, 
t:^';^ (1, 2, 2, 6, 6 -^y^y 4 - h:^-<y 

i/jv) -fe/Ny-— 1- [2- [3- (3, 5-y^~-t 

-y'^/l^- 4 — b Y'^^yy ^^.A) y'n t:';t^/^:t"^ 
v^] rc^/p] "4- [3- (3, %-~'y~~ x-y^^)V-~ 
4-t: Kn^v-Xinn/l/) x'n e°;t:=^/y.:r^v'] -2, 
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7, 7, 9, 9 "T" h y 3 -:r:^^/^~ 1 , 

3, S-hDTf'^^b'n (4, 5] ^7>^x:*>-"2, 4 
-~v',::d->^. 4 --^^yV/^;^^^-- 2, 2, 6, 6 
h^^^/Vt:°-<y v?^-^CDHALS (t:>':^-KT^ 

iEfo\ .::^xT y >'g^.-^ A^v'^^7A, ;:^xTy >'^^T/^•^-- 
f - 1/>'^^° y y yit^^^ y x>-^p F Amoy^mmm 

[0 0 3 8] m^#^±i^w^i'^mu<Dmn. ^^^^ 

(-J:^. ^*f*:«ffi<^»«#W^O. 1 fl.lt JcteTLfc 

1-0. 2fi*%(:o^^i/^^f^ tv\ 

[0 0 3 9] *^PJ(cJ:5jB#?FM:/n-fe;^-e(t, #® 

»^/*0*(C«)tf*--^O h-t— > ^ y-:=^>^^^tl5T^O 40 
3 0g>g*^«liW^T («*f*S3 Omm. \ 2 5 

mm/sOtl#) 'Xz^^m^^^h'O. ■rria±<7:)f«». 
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[0 0 4 0] i^±(Z)J: 5(^B*ftte/3^f5]±1"^:: tlcJ: 

[0 0 4 1] ':i.^r^< t t^l^*. Hits 

1^:^:^ :t^5Lt;^ y-^>^^'^S?rJ6LTfT 

[0 0 4 2] 

^K##t::f^«1-SIJ^^X1'l7:^v\ ^y- 
it??ti5o -oil. «7tf*>:7V-K {y^y^'y) \rM^ 

m^y 4 y-^^^'t^\^^m~^Mm . ?Q^of*iig^c*3 

^ :7 ^ y -(7)#iS0ii (7) (7) i: ^ > i 

[0 0 4 3] llffi(cX-5i.^T. *:«0^(7)iiJ»M 

f$ (6) (1. »«;ttS:W*±(c«)t«SrffMLT4^o-c 

v\ £^^|::j£i:t. te^M^^-v-^ (7) , liW-Y 

(8) zix2Vx2y\ ynuYuy^ glf$:ff 

Sil (y y y K • -XT--- h • f-'t— v^-t—) s s^^n— 

(9) (■llS*f*>SSLrv^T^ftV>;a5. M^^r«i(-ii 

S4^>y^' (1 0-2 0 0 .ums«) mmfz.'&mt 
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ffi}#-et §t(^"e&5o t^^^miat. -m'<^±.B(r>m 

(10) ^iimLfchm-^9j}^^h^o 

[0 0 4 4] *fc. SilS*t^ (11). f^My ^yy' 
(12) **i:T. ^y^^y^y-v-yyy's 

K (LED) . (LD) . :3ilx:^ hcz/l^ 

(EL) m(Dm%m±m^m^^^z. tt^X^ 

%mm^^^o m^^^yv (is) KS:^mjtit 
(6) ±^-?aft^tifc (14) ^cte^ 

fi. yy-y^y'y (i5) &t/^ y -:::^>^^w- k 

(16) (Cj;9^:i)tf* (6) /5^b»±^tl-5o 
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fc. i^m¥S{-t^^(7):fr&^^Sffl$ti^o (17) i-t 

lyiy:^\.r2—y — . (18) ^i^j-S/K-tr&^o 
[0 0 4 6 ]*^K(1. ^(DJ: 9^^H«M#e^::*-^ 

10 [0 0 4 7] 041^. H&?f$i5^SEffi:7^nir;^:^-hy 
:y v^COlf!|^:^-r«l&ll"T?fe^o E! 4 (Ctj^ ^ 5 "7^ n 
y.lo-Y^) yy-K-^^-^X. (lOi) l^:^[^P:*-|p](c[H](g 

(10 2) . (10 3) . m«S 

g (1 0 4) . ^ttte^^B (10 6) . ^'J-=^y^^ 

b (1 0 7) . ^Myyy' (10 8) . :S««B 
(10 9) mmmh^x^'o. ^^licfc^f* do 

20 y-:=^>'^#g. ^li#s?r^^^loo^B 
R*. te^. ««:&t/^ y ^^^¥SSr*-r§ 



y^y^y. -^^'y^y'y 

X (ft) SS^fi 
HifeSTt^rtf^c^ 5 «*f$:*!S± (*) co 
mm^J^^^^nho rn-t-ft (X) 

X (ft) »±C0 ht--Tm^-ttl4i. T^,:^^ffi#^^#^- 



M) ^ ^ rj---y^-:fyy\^^yr 
L. H 



[0 0 4 8] 

lfiaX?KSr. ^COlilC^*, ftMLs 3. S/imOT 
^ItS, 0. 1 5 ^mcOmW^ia. 2 0.um(OS#«} 

fco ^(Dtt. f^ffScoMX(^x:/i/-ffi(CcfcD. ^ti 

[0 0 4 9] 

4 0 oi^ 
6 5gK 
1 2 035 
4 0 0t|5 



[0 0 5 0] 



[0 0 5 1] 



7|^y \f::i.)Vy'^y--)V 

2 -:7^^y V 



1% 

5fi5 
4 0 0 f P 



(11) 



19 
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1 on 



[0 0 5 2] 




C= CH 




10 



CH.3 



[0 0 5 3] 



[0 0 5 4] 
[ft 2] 



2 0 om 



1 on 

7^ 



20 




C3.3 



[0 0 5 5] ::(Di5i-tTf^MLfciS7tf*^7>'B:»S»f 
^ o^ffi "t?i50^ :7 ^ ^ - p^^ffia^- ^ a 

mm(7)T/^ ^ ^ ^7 i..Sf*J::^CftK L. m 3 iC;^ LfcS^- 
-9(-AC (2kHz, 1. 8kVpp) +DC (-7 
50V) SrMtfCo *:/pir;^(7)7^P-fe::^3i.S(-ll 2 
5mm/si:LfCo ffl^B^ll. MXtFii*%ii»5^ 

[0 0 5 6] mmm 2 ) 1 (DmmmmmRm^ 



A A - 0 3 . 4^^6I&^ 0 . 3 ^, m) 6 t|5 
YK-P 1 0 4) 0. 0 BtP 

7 0 oa 
2 0 Of^ 

[0 0 5 7 ] 

lit 3 ] ^ ^ 



40 




50 



[0 0 5 8] z(Di:^i>cLximLtzm^i^<DumMm 
<D¥ffirt i?<©^7 ^ 7 - ^ Jt) ^ ii-e- 



21 



[0 0 6 1] 
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I >N [ 0 0 5 9 ] mmm 3 ) mmm 1 r^ffii^fcmw^^ii 

[0 0 6 0] 



1 2 



CI <f 



^ ^ [ft4] 




N=N-~~<''if'^VN H3C 



2 y 

[0 0 6 2] -(oi:oicLximLtcmit»(Dimmm 

lis. oro-efeofco *fc. Sfl^j^^cofc^-^ao. 3 
ffia ^- ^ ^ -7 ^ y fi- nga I ^ § #1^ 

fi2 6%'efcofco >i^«(cm^¥X 
n -fe -eoif ^^ttlc o V > T Wfffi L fc r. 5 . M ;^HIt 

[0 0 6 3] {^mm 1 ) ^mm i (c^^v^T5>»aMSr 

■fr^m^l Lfc. r ^ J: 5 t L7t«)tf*0'f^liji 

[0 0 6 4] ii:mm 2 ) mm0^\ 2 izto^^i^mmmM 

y ^y-^T/v^i-'mi^^ f£,^-fl::^^x|IMAA~o 

7, 4ii^&go. 7 ixmKM±.fz]>km'i. 'mmm2tm 

«L/cli*f*(Oj*fIS»ffiSr. SExVI(-cJ;DII«Lf«fl 



5ffl 
2 0 0 tI5 
4 0 Og? 

g5>*(Dt:°-^fi 0. 6 /im-efoofdo ^t>iC, 

[0 0 6 5] mmm A) 'mmmi<Dm.'=f-'^My^±^ 
^t^^xmi-xh^ . bijmk\:i'^^^^x-h^mm(Dj^y 

[0 0 6 6] JSf 'J 5 ) W&M 4 O^^^K"/ n -tr :x 
^-^o^/^T. 1 0 0 oft(Dii,«SJc, #Wftff0i5e;ii]jt> t 

xh^t>'^xmfXhn . bj5^kCi6\-'x^^mm(D 

)tfls:cO«ffiSJ12. iMm-efcofCo ^?>{-. JSicii^ 

5^feti. 3 0'C9 0%RHcOf^r^^SS^*T^C:^oV^T 

[0 0 6 7 ] (^^-ffifij 6 ) '^mm 4 (7)mT-¥K:7= n ^ X 

^m.^-y^m%w-\^-^^\^x]m&Mtvi-ix^^ 
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[0 0 6 8] immm i ) %mi i (onv ^ ^^i-?- 

Sr. SEMlcJ: ^J««U*fiS+^o:7^^^(7):9-1^:Rtg 
fcofCo Plti(^iijftffi;^^3 0°C9 0%RHCO 

[0 0 6 9] 8 ) mmm i ^^*5{t 

mm^ 0 . 1 fi^ ^ Lfi£i.^(t**fj 1 1 mmK urm 

— ^ ^-3: 0 . 2 ,a mXh 0 . ftifl 0 . 3 u mK±^ ^ 7 

. 5ijmk\^^^^xf^^7)^^^^mm(^^ymi^ 

1. 8 .um-efcofco -r^^tt. P1«<7:>lH«tt5;bSr3 0°C 

9 0%RHO#HMT"C^^ffit7c> BitijS^xli^ 

[0 0 7 0] (*«f'j9) ^*f(|3(C:|olt6T/^5:^m 

^7^y-rtf;S-Ea{Cr&a6§W#li2 $ 
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# (■:: 43 1/ > T b ^5 A » -e & ^9 . 5 :F«ct* { c v ^ T t?-f ;o ^ 

(7:)|Bftffi:^Sr3 0^C9 0%RHcD#fflmT c^**L7c.> 

m^mtiit^-^^i^m^i^mmmimamcnx 

[0 0 7 1 ] (|:b«fij 3 ) 'MM-m 4 (C:|oV^T. ®7tf*cO 
M4 >^1t(cLTSX-¥K«*'»:?rftKL^o :L(r) X o 

{zLximLtcmm^i:Mmm4 trnmom^^My"^ 

Id io 1/ ^ T o fc t (7) . SMiilK 5 ^ttm Itm 

yt#mm^mlzy 4 ^^-^y^^rjm^L. ^ ^)—=->'^'^ 

*fc. Jitta«5::^ft#:<:0«)tf*cD»«S(-14. 6/im 

xh->fz, ^h\zmtmm5j5mks 3o°c9o%rh 

[ 0 0 7 2 ] (J:b$5« 4 ) ^-Jtf iJ 9 (t -5 T/P 5; -f-ft 

^K.fz.mv^^^mm 9 > ms^^i \^xm^wmm%Vf^w 

Sr. S EMI^J: ^ «*Lf*!i)i4J(7):7^ ^^(7)5>m)RtJ 
^p-<fci:r.5. fiEDgrtT^i^:)^-^ ^-(Offiafi**ii 
3. 8%'Trfcofco fii^:5>*^e-^(-^0. In 

m-efc^. SflO. 3 .amKi.±CDy^ 

7%TfcofCo ^h\Z^ «#ij9<!:rP1«(C«-f-¥Kyn 

■^\^x\^MfXh^fz.h(r)(D^ 5 (l^*f**il 
-efcof-o P»C)®{tm;tiSr 3 or 9 o%rh 

[0 0 7 3 ] (^^15^110) wmi^kz^n^umm'^ 

TM (T) r X -r\WML^ S- 5 > L . £^aa^iJ (OWM » Sr 
0. 0 8tP> tfctX^I^*W^J9 ^Pl«^::LTmT-¥K 

5a^»t^fliSrll^/c>:::5s ttSffirtT^^T) ^ ^-(7)©;^ 

0. 3 Mm-C^feD. &S0. 3 /i ma±(/)-7.^ y-^Cj: 
5 ^ T^(0:fe :7 ^ y ;t ^ 

0 . 5 ismk \z^\~'Xt>^i}^ts:^wm(OJ>.ytwmh^ 
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[0 0 7 4] (mm 5) mmmdK^n^immmji 

m (r> T )V ^ Sr 7 . 5 ffl i L . 'y^mhn o~) » 

110. 3 ,umT-&^;. ftflO. 3 .um£l±<7)y^^ 10 

fcofc;6\ 3 or 9 0%RH<7)#fflMTt:itW«ix^^ 
1 . 6 ju mXTfoo 7^0 

[0 0 7 5] (J:bKM 6 ) 9 ^Cjoit 5f*«ii»X 

0. 0 7tl5t LfeK^{l*ftff|9 Arf^ltilLrm-T-^X 20 
«Ji»fffi^> SEM(::J:J9tl«U*flS4'<7):7^y-o 

0, 3 /im-efcD s ^gO. 3 ,umj£^±C0:7^y-(;ij: 

^fy-^ii 1 0 %-t;^fco /to ^ mmm 9 > pit^cm 

^ ^ X n ir ;^ -t^^ c/:) B tt (' o V ^ T if ffi L fc o ffl H ft 

[0 0 7 6] {i^mi 7 ) «f J 1 0 \z&(if^'7^mmm 

cog^jp** 0 . 1 2 ff^ > Lfz^^j.9^\-t'MMn lot nWiC 

:fl7(Dt:=-^(10. 3 /im-efcD. 3^150. 3 ,a niK±0 

0 1 mWi^n.'r'WMy' ^-^y^ -eo»M4(-ov ^tm l 

fe#(CjoV>T4^rap<Oi^^:^-^M^fctl.fco *fc. 3 0'C 
9 0%RHO#fflMT"t:1-«ffti^ti^^^4:Lfco ai^ii 

[0 0 7 7] 
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[iiiffi(Z)^*r:^ai^] 

[01] ^wmmmmmi''^Mm%W(DWi^m^mx^ 

[US] «0^<oBf»ffM:*ftXr/lif^ff^^igS^/W 

[^4] mmmmw:my'^±y:^-h'j yi^oim^ 

1 *mttS:?#f* 

2 liTtii 

3 m#^^Ji 

4 mnw^m 

5 fsiiii 

6 

9 ^mmu 

1 0 h 

1 1 WMM^U 

12 ^my>^:7^ 

1 3 mw^^ y V 

1 4 

1 5 yy—y^yi^ 

16 y-ri^^^W- K 

1 7 vy^-y Yn — y 
1 8 5>gt/R 

10 1 S)t A 

1 0 2 SStl^m^S 
10 3 jftS* 

1 0 4 m-tesg 

10 5 te¥f* 

1 0 6 ftttte^sa 

107 ^ y-3LV::r^7'^V- K 

108 ^m^^:/ 

10 9 
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